Effectiveness of financial incentives to improve adherence to maintenance treatment with antipsychotics: cluster randomised controlled trial. BMJ, 347 (oct07). f5847-f5847. ISSN 1756ISSN -1833 This version is available from Sussex Research Online: http://sro.sussex.ac.uk/id/eprint/53851/ This document is made available in accordance with publisher policies and may differ from the published version or from the version of record. If you wish to cite this item you are advised to consult the publisher's version. Please see the URL above for details on accessing the published version.
Introduction
Poor adherence to antipsychotic drugs is a major problem in patients with psychotic disorders, linked to increased rates of readmission to hospital and high treatment costs.
1 Between 25% and 80% of patients fail to take their drugs correctly at some point in their treatment. 2 Poor adherence to treatment can treble the costs of external services. 3 Many interventions have been tried to improve adherence to treatment in patients with psychotic disorders, including compliance therapy, psychotherapy, family education, telephone prompting, and psychoeducation. However, reviews of such interventions find at best only modest effects, and evidence that any intervention significantly improves drug adherence in non-adherent patients with psychotic disorders in the community is inconsistent.
Indeed, adherence therapy, a client centred approach that aims to improve adherence by applying cognitive behavioural methods, is specifically not recommended for people with schizophrenia and has no clear benefits for patients. 6 7 Psychoeducation has been suggested to improve adherence in patients with bipolar disorders but not in those with non-affective psychoses. 8 Against this background, financial incentives have been considered in such patients to improve adherence to drugs. Systematic reviews of the effectiveness of financial incentives suggest that they can improve adherence to a range of medical treatments. 9 10 In treatments of mental health, financial incentives have been shown to encourage attendance at treatment sessions and outpatient clinics and abstinence from smoking or substance misuse. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] Observational studies with small samples suggest that financial incentives may also improve drug adherence in patients with psychotic disorders, yet to date this has not been tested in a trial. 23 26 The idea of using financial incentives to increase adherence to antipsychotic drugs 27 is controversial and has been debated, [28] [29] [30] [31] and in surveys clinicians have raised concerns about it. 32 33 In a focus group study, different stakeholder groups in the United Kingdom identified clinical effectiveness as critical and highlighted the need for this to be established by systematic research. 34 We conducted a randomised controlled trial to test whether offering modest financial incentives can improve adherence to maintenance treatment with antipsychotics in patients with psychotic disorders and poor adherence.
Methods
The study was a cluster randomised controlled trial with a 1:1 allocation ratio of mental health teams to intervention or control arm. We tested the hypothesis that offering financial incentives to patients with psychotic disorders with suboptimal adherence would improve adherence to maintenance treatment with antipsychotics.
To prevent contamination of practice within teams and to facilitate the assessment of overall experiences in teams with the practice we allocated teams, and not individual patients, at randomisation. This also made it possible for teams in the intervention group to offer financial incentives to other patients outside the study, without compromising the study design. Teams in the intervention group were therefore in a position to avoid a potential sense of unfairness among patients cared for by the same team and being excluded from receiving incentives through the study design.
Eligible mental health teams were community mental health teams and assertive outreach teams in England and Wales. Mental health care in the United Kingdom has been strictly geographically sectorised for several decades, with multidisciplinary teams responsible for all patients from defined geographical areas. The basic model is for community mental health teams to take all referrals from general practitioners serving a population of between 20 000 and 70 000. Such teams carry a mixed caseload of between 200 and 300 patients, of whom over half will have long term psychotic disorders. Assertive outreach teams carry caseloads of 60-100 patients who are mostly psychotic and difficult to engage, referred to them from community mental health teams. Of these a significant proportion (often 20-40% in community mental health teams and over 50% in assertive outreach teams) will receive depot treatment.
To be included patients had to be under the care of the team for at least four months; aged between 18 and 65 years; have a diagnosis of schizophrenia, schizoaffective disorder, or bipolar disorder according to the international classification of diseases (10th revision); 35 be prescribed for long acting (depot) injections of antipsychotic drugs; show poor adherence to antipsychotic drugs-that is, received 75% or less of prescribed depot injections over the four months before screening; and have the capacity to provide informed consent to participate in the study. Exclusion criteria were intellectual disability and poor command of English.
Originally we had defined an adherence level of 50% or less as an inclusion criterion. When discussing the study with clinical teams, clinicians stated that services would usually prevent adherence levels dropping below 50% in patients with clinical risks who were receiving long acting depot injections, and emphasised that adherence levels between 50% and 75% usually indicate a significant failure in achieving treatment adherence, often prompting immediate interventions. In line with this, we found low numbers of patients with adherence levels of 50% or less during screening. With the support of the trial steering committee and the agreement of the funder we subsequently changed the inclusion criterion to an adherence level of 75% or less. For the most frequent cycle of fortnightly prescriptions, this reflects missing one injection or more every two months.
Intervention
Patients in the intervention group were offered £15 for each injection of antipsychotic drug over a 12 month period (intervals between injections ranging from one to four weeks). Clinicians gave the monetary incentive in cash directly to patients after each injection, and patients signed a receipt. We chose the standard sum of £15 because a fixed sum per injection simplifies the practice, it is below the limit of £20 per week over which there would be interference with patients' entitlements to disability benefits, and it was considered an important incentive without inducing financial dependency.
Patients in teams allocated to the control condition received treatment as usual with no financial or other incentive for taking their drugs. The type, frequency, and dosage of drugs and all other interventions were not affected by participation in the study.
Outcomes
The primary outcome was the percentage of prescribed depots received in the community within the 12 month trial period. The percentage was based on the total number of prescribed and actually received depots in the defined period, independently of potential delays in administering the depot. Assuming that adherence during admission to hospital and imprisonment was affected by context factors, we excluded such periods unless they were shorter than one depot cycle.
Secondary outcomes were the percentage of patients with at least 95% adherence, which was meant to reflect practically full adherence (allowing for one depot per year to be missed in patients receiving fortnightly prescriptions); patients' clinical global improvement at the end of the 12 month study period, dichotomised as "improved" versus "no change, or worse" from the clinical improvement component of the clinical global impression scale 36 ranging from 1 (very much improved) to 7 (very much worse), rated by the consultant psychiatrist or other clinician; patients' subjective quality of life rated on the DIALOG scale, 37 which has eight items on satisfaction with different life domains, ranging from 1 (lowest satisfaction) to 7 (highest satisfaction) and has been shown to have good psychometric properties 38 in patients living in the community with psychotic disorders; patients' satisfaction with drug rated on one item, also contained in the DIALOG scale, and ranging from 1 to 7; number of involuntary and voluntary hospital admissions and adverse events during the 12 month period (that is, attempted and completed suicides, incidents of physical violence, and police arrests); and time spent in work, training, and education.
We recorded all adverse events, including those possibly attributable to the intervention. All data other than clinical global impression and DIALOG were obtained from patient medical records. We collected data going back 12 months from the date of randomisation (baseline), and then again going back 12 months from 372 days after randomisation, allowing seven days after randomisation for the intervention to begin. The only exception to this was the baseline depot card data, which we collected going back 12 months from the date of screening.
The protocol had prespecified further secondary outcomes that are not reported here. These concern cost effectiveness, since this would require the reporting of much additional and complex information about the utilisation of formal and informal support; slippage-that is, delays of received injections compared with the prescribed dates, as such delays are a more meaningful outcome, if adherence levels do not differ (that is, if the two groups did not significantly differ in the primary outcome, which is reported in this paper); and 18 months' outcomes, because outcomes beyond the 12 month study period were influenced by additional factors that were no longer experimentally controlled. After the 12 month period clinicians in the intervention teams were free to continue or discontinue offering incentives, and clinicians in the control teams could decide to offer incentives to their patients.
Recruitment procedure
We approached both community mental health teams and assertive outreach teams in England and Wales. Researchers then visited interested teams to discuss the study. Written informed consent to participate was obtained from team managers or consultant psychiatrists, or both.
A team clinician approached eligible patients in participating teams and, if they agreed, they were contacted by a researcher who explained the study in detail, obtained written informed consent, and asked them to rate their subjective quality of life. After this one-off contact, the participants were not required to provide any more information or be contacted by a researcher again. We expected that patients with psychosis and poor adherence to the prescribed treatment would be difficult to recruit to research, in particular to randomised controlled trials like this one in which they could be allocated to a control condition with no personal benefit. We therefore minimised the burden on patients and did not require them to participate in any research interview after providing written informed consent. Any more requirements could have made the study more difficult to implement and introduced an additional selection bias. As a result, we obtained basic clinical characteristics such as diagnosis and length of illness from clinicians and records but did not assess the participants for symptoms. Only if patients volunteered to be contacted again at the end of the trial would a researcher attempt such contact to ask them to rate their subjective quality of life.
After all eligible participants in one team had been contacted and consent obtained, the team was randomised and a researcher informed them of their allocation.
Sample size
We initially assumed that three participants in each team would provide data, that the cluster size would be almost constant, and that the intracluster correlation coefficient would be 0.05. To detect a shift in mean adherence from 65% to 85% (assuming a standard deviation in each group of 30%) with 90% power at the 5% significance level, we estimated that we would require 47 participants in each group. We inflated this to 68 participants in each group (four patients in each of 17 clusters) to allow for clustering and drop out. Thus we planned to recruit 136 participants in total from about 68 teams. During the trial it became clear that the average cluster size was smaller, with a mean of only two patients for each cluster, but cluster sizes were more variable. In addition, the standard deviation of the baseline adherence of patients was smaller than that assumed in the original sample size calculation. In the light of these changes we reviewed the sample size calculation. However, when all the changes in the inputs to the calculation were considered, the sample size required was virtually unchanged and so no changes were made.
Randomisation and masking
An independent statistician at the Pragmatic Clinical Trials Unit, Queen Mary University of London, randomised the teams. The teams were stratified according to the deprivation of the area in which they operated, based on national data from the mental illness needs index score (low v high) 39 as teams in areas with higher deprivation were supposed to have more eligible participants, and possibly more challenging ones. A sequence of allocations in each stratum was generated using the "ralloc" command in Stata. 40 41 Sixty group allocations were generated for each stratum, arranged in blocks of random length (2, 4, or 6), with a randomisation ratio of 1:1.
It was not possible to blind participants or clinicians, because receipt of an incentive cannot be disguised. The primary outcome and also secondary outcomes, with the exceptions of the clinician rated global clinical improvement and the participants' rated subjective quality of life, were obtained from the medical records and should not be biased by lack of clinician masking.
Statistical analysis
A substantial delay usually occurred between the screening of participants and randomisation of the teams. We calculated the periods in hospital and in prison and baseline adherence for the baseline period. In calculating adherence, we considered treatment cycles, changes of cycles, and periods without depot prescription.
We modelled the effect on the primary outcome (percentage adherence) using a linear mixed effects regression model with a random effect for clinical treatment team. In the main analysis we used data from all participants who had at least four months of complete data during both the baseline and the intervention periods, on an intention to treat basis. We also carried out an analysis excluding patients with protocol violations for diagnoses not meeting the inclusion criteria, or more than 75% adherence in the four months before screening, using the same model specification as described. Further sensitivity analyses were conducted without adjustment for baseline adherence, excluding all patients with more than 75% adherence in the whole baseline period (rather than only four months), and only for participants with a diagnosis of schizophrenia.
We adjusted all models assessing the effect of the intervention-on both primary and secondary outcomes-for category of mental illness needs index score and average baseline prescription cycle. Except for clinical global improvement, which was measured only at the end of the trial, we also included the baseline measure of the outcome. In the absence of any hypothesis about a moderating effect of a specific sociodemographic variable, we did not plan to adjust for sociodemographic variables.
The effects on the binary secondary outcomes of achieving at least 95% adherence and improvement on the clinical global improvement scale were modelled using mixed effects logistic regression. We estimated the effect on subjective quality of life using a random effects model fitted by generalised least squares, since the mixed model did not converge. Admissions to hospital and adverse events were expected to be infrequent, and we therefore report the differences descriptively.
Results
Of 540 teams approached, 184 consented to take part in the study (figure⇓). Overall, 73 teams with 141 consenting patients were randomised between 16 April 2010 and 15 November 2011. Ninety three consenting teams had no eligible patients, and in a further 18 teams we failed to recruit eligible patients.
Two patients withdrew directly after randomisation to the control group. One patient recruited to the control group was subsequently found to be ineligible during the baseline data collection because antipsychotic depot treatment had not been prescribed at the time of recruitment. Four patients did not meet the inclusion criteria for diagnosis but were included in the analysis. The original screening information on adherence in the previous four months was taken from a range of sources. This information was later checked against the records, and seven participants in the intervention group and four in the control group were found to be adherent. These participants were also included in the primary analysis but, together with the four with excluded diagnoses, were removed for the per protocol analysis. Table 1⇓ lists the baseline characteristics of the sample.
The characteristics of the two groups, including their length of illness, were similar. Thirty five intervention group teams with 75 patients and 31 control group teams with 56 patients provided primary outcome data. These data were missing on average for 7% of the time during the one year study period in the intervention group and for 14% of the time in the control group. Of those, 32 teams with 71 patients from the intervention group and 30 teams with 52 patients from the control group had sufficient data on adherence during both baseline and intervention period and were included in the primary analysis (figure).
Out of the 131 patients with primary outcome data, three (2%) were prescribed an injection every week (two in the intervention group, 3%; one in the control group, 2%) during the one year study period. Eighty (61%) were prescribed an injection every two weeks (n=51, 68%; n=29, 52%), seven (5%) every three weeks (n=4, 5%; n=3, 5%), and 31 (24%) every four weeks (n=13, 17%; n=18, 32%). For 10 (8%) patients the prescription cycle varied (n=5, 7%; n=5, 9%). The average prescription cycle for the study period was similar to that of the baseline period (table 1) . Table 2⇓ shows the effect of financial incentives on adherence to treatment. Using data from all 131 patients with endpoint data, the unadjusted difference in adherence was 14%.
Primary outcome
Adherence to treatment was significantly higher in the intervention group than in the control group (adjusted difference in means (β) 11.5%, 95% confidence interval 3.9% to 19.0%, P=0.003), representing on average and after adjustment for covariates 11.5% greater adherence in the group receiving financial incentives.
Sensitivity analyses
The results were similar between the analysis excluding those with incorrect diagnoses or more than 75% adherence in the four months before screening (β=10.7%, 95% confidence interval 3.0% to 18.5%, P=0.006) and the sensitivity analysis without adjustment for baseline adherence (β=11.6%, 3.7% to 19.5%, P=0.004). Excluding all patients with more than 75% adherence for the whole baseline period gave an effect estimate of 15.7%, and restricting the analysis only to patients with a diagnosis of schizophrenia gave an estimate of 10.7%. The number of admissions to hospital and adverse events were low in both groups and did not show substantial differences.
Secondary outcomes
No patient committed suicide in either group. Five patients in the intervention group (one in the control group) were in employment during the study period (intervention group: four consistently, one for 18 days; control group: one for 26 days).
No patient was in formal education, and seven patients in the intervention group (five in control group) attended some type of training course.
Discussion
Offering financial incentives to patients with psychotic disorders who have poor adherence to maintenance treatment with antipsychotics is effective in improving adherence. In this study, the average baseline adherence of 67% improved by only 4% in the control group. Thus it remained largely unchanged, which might be expected in people with severe psychotic disorders and poor adherence. In the intervention group, offering financial incentives led to an average adherence of 85%. Given the ceiling effect of 100% adherence, this shift represents more than half of the potentially possible maximum improvement. In the intervention group, 21 (28%) achieved adherence of at least 95% compared with three (5%) in the control group.
Strengths and weaknesses of this study
The trial was conducted in a large number of teams. Outcome data were available for 131 (93%) randomised participants and statistically analysed for 123 (87%). Sensitivity analyses showed that the findings on the primary outcome in the intervention group were robust to a variety of assumptions. The study has some weaknesses. Several protocol violations occurred and data were missing on depot treatment during the baseline and study period. Blinding of clinicians, patients, and researchers was not possible, and less than 50% of the final sample had patient reported outcomes. The sample was confined to those patients receiving long acting depot injections so the results may not be generalisable to those receiving other formulations, particularly as the practice of offering financial incentives for patients taking oral drugs would be more complicated. The study had no active control, and potential expectancy effects of the clinicians may have influenced practice and outcomes. All participating teams were willing to offer financial incentives, at least within an experimental study, and it remains unclear whether financial incentives would be similarly effective when provided by those teams that did not consent to participate in the study, usually because clinicians or managers expressed an unwillingness to try financial incentives.
Comparison with previous studies
Previous research suggested that financial incentives might be effective in influencing the health behaviour of patients with severe mental illness, and small observational studies reported that this might also apply to adherence to maintenance treatment with antipsychotics. We report the first randomised controlled trial testing this hypothesis, providing evidence that offering financial incentives is effective in improving treatment adherence in this patient group.
Implications and explanations of findings
Did the improved adherence result in better clinical outcomes in this study? The difference on clinician rated improvement was not significant. Admissions to hospital and adverse events were rare in both groups hence limiting the power of the study to detect differences for these variables. Yet patients in the intervention group reported a significantly more favourable subjective quality of life. Consistent treatment may have helped patients to organise their lives better, cope with problems, and engage in satisfying activities. Other factors may also have contributed to the improved subjective quality of life. Patients in the intervention group had between £15 and £60 (depending on the depot cycle) more to spend every month. This could have made a difference to patients who received social benefits. It can also be speculated that receiving money from services had a psychological effect in some patients, increased their confidence, and facilitated a more positive view of life.
Although those patients offered financial incentives were more likely to have 95% or more adherence, practically complete adherence was achieved in only 28% of these patients. The incentive of £15 per injection used in this study did not provide a solution for all patients with problematic adherence to maintenance treatment with antipsychotics. However, we can conclude that offering a modest financial incentive is the most effective method shown so far of improving treatment adherence in this patient group. It should be considered if poor treatment adherence poses a risk to patients' health and social outcomes and if other methods to achieve adherence have failed.
Community mental health teams and assertive outreach teams in the National Health Service aim to follow up patients with clinical risks and problematic adherence in the community, and to do this proactively and consistently over longer periods of time. In this context, we recruited on average about one patient in each team who consented to participate. The low number suggests that the practice of community mental health teams and assertive outreach teams may be effective in ensuring good adherence to long acting injections with most patients. How many patients will qualify to be offered financial incentives if the practice is rolled out? This is difficult to predict with precision as eligibility in routine practice can be more flexibly assessed than in rigorous research trials. If the clinical eligibility criteria in this study are identically applied, however, teams are likely to have on average no more than one or two eligible patients at any time. This means that financial incentives may be offered to fewer than about 1800 patients in the NHS across England. This is a substantial, but limited, number, and whether more patients may qualify in service contexts other than the one provided by the NHS can only be speculated.
The ethical issues of offering financial incentives to increase adherence to antipsychotic treatment have been discussed elsewhere. The evidence for the effectiveness of incentives provided in this study may inform the debate. All participants in this study had consented to take their treatment and had a certain level of adherence at baseline. Thus, financial incentives helped them to overcome organisational and other problems that had previously prevented them from more regular adherence. However, incentives in our study were not used to persuade otherwise non-consenting patients to accept treatment.
Future research
Whether offering higher financial incentives would be ethically acceptable and more effective, remains unclear. Further research should test the longer term impact of offering financial incentives. Qualitative research is required to identify the psychological mechanisms that may explain the positive effect of offering financial incentives on adherence and explore whether the effect on subjective quality of life may result from wider benefits for the engagement of patients and not only improved adherence.
What is already known on this topic
Interventions to improve adherence to maintenance treatment with antipsychotics in patients with psychosis have been relatively ineffective
The use of financial incentives has been suggested and supported by case reports
No randomised trial has been done to test whether such incentives are effective for improving medication adherence in patients with psychosis
What this study adds
Offering modest financial incentives was an effective method for improving adherence to long acting antipsychotic (depot) injections in patients with psychosis
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